CASE DESCRIPTION
================

A 33-year-old black male, originally from São Tomé and Príncipe, presented to the emergency department because of recurrent abdominal pain in his left upper quadrant which had started 6 months previously, jaundice for the past 3 weeks, anorexia, weight loss (4 kg in 6 months) and diarrhoea with occasional haematochezia. He denied other symptoms including fever, dyspnoea, cough and sputum.

The patient had a history of arterial hypertension, recently diagnosed, with an apparently normal secondary hypertension work-up. He denied alcohol intake, smoking, drug abuse, allergies, recent travelling and close contact with animals.

Clinically there was evident jaundice, no fever, and normal vital signs and cardio-pulmonary and abdominal examinations.

Laboratory data revealed mild microcytic anaemia (11.3 g/dl), an elevated erythrocyte sedimentation rate (61 mm/1st hour) and C-reactive protein (4.4 mg/dl), a total bilirubin of 6.25 mg/dl with a conjugated bilirubin of 5.65 mg/dl, and mildly elevated liver enzymes. Coagulation, renal function, amylase and chest X-ray were normal.

An abdominal CT scan showed a dilated biliary tract, with no visible gallstones, pancreatic globosity with enlarged abdominal lymph nodes (hepatic hilum, celiac trunk and adjacent to the pancreatic head), hepatomegaly with regular borders, splenomegaly, and discrete aortic thickening. Abdominal MRI confirmed intra-hepatic and common bile duct ectasia (\~10 mm) together with marked globosity of the pancreatic head and proximal portion of the body ([Fig. 1](#f1-601-1-3745-1-10-20170516){ref-type="fig"}).

Endoscopic ultrasound with cytological and bacteriological examination of the pancreatic head and lymph nodes were negative for malignant cells, bacteria and *Mycobacterium tuberculosis*. A colonoscopy was performed but was inconclusive (inadequate intestinal preparation), with normal biopsies.

The immunological profile was negative for ANA, dsDNA, ENA, AMA, ASMA, anti-LKM, ECA and ANCA. IgG4 was 91.2 mg/dl (reference range 3.0--201 mg/dl). HIV, HCV, HBV, HSV, CMV and EBV serologies were also negative. Tumour marker CA 19-9 was not elevated. Stool samples for microbiological culture, cysts, eggs and parasite examination, and blood cultures were all negative as well.

Curiously, the jaundice subsided spontaneously in 2 days and the abdominal pain improved.

Positive PPD and IGRA tests suggested latent tuberculosis so the patient was started on isoniazid.

A follow-up endoscopic ultrasound 4 months later revealed severe bulbar stenosis which had not been previously present and was clinically asymptomatic. Duodenal biopsy disclosed an intense eosinophilic inflammatory infiltrate, and non-necrotizing granulomas with negative Ziehl-Neelsen staining ([Fig. 2](#f2-601-1-3745-1-10-20170516){ref-type="fig"}).

A contrast enhanced abdominal CT scan disclosed 50% stenosis of the left renal artery, and lower thoracic and abdominal aorta thickening, compatible with aortitis ([Fig. 3](#f3-601-1-3745-1-10-20170516){ref-type="fig"}). Abdominal lymph nodes and the hepatosplenomegaly remained unchanged, but consistent improvement of the pancreatic globosity was observed.

A multidisciplinary discussion suggested an insidious and migrating eosinophilic granulomatous disease with pancreatic, biliary tract, duodenum and vascular involvement. The differential diagnosis included parasitic infestation, large-vessel vasculitis, sarcoidosis and lymphoproliferative disease. Exploratory laparoscopy was deferred. It was decided to repeat serological and stool sample screening and to start empirical treatment with albendazole and ivermectin for 7 days; if negative, corticosteroids were to be started, based on the presumptive diagnosis of an autoimmune disorder. However, on the 7th day of treatment, the patient spontaneously passed a parasite in stool ([Fig. 4](#f4-601-1-3745-1-10-20170516){ref-type="fig"}). A serological panel for parasites was positive for *Ascaris lumbricoides*.

In conclusion, *A. lumbricoides* infestation with multisystemic involvement, including aortitis, was diagnosed.

The renal artery stenosis was corrected by stenting and allowed discontinuation of anti-hypertensive medication.

DISCUSSION
==========

Aortitis is the pathological term for inflammation of the aortic wall^\[[@b1-601-1-3745-1-10-20170516]\]^. The classification of aortitis broadly includes underlying rheumatological and infectious diseases, along with isolated aortitis^\[[@b1-601-1-3745-1-10-20170516]\]^. Aortitis is a possible presentation of vasculitis, an inflammatory aortic condition that cannot be attributed to atherosclerosis alone^\[[@b1-601-1-3745-1-10-20170516],[@b2-601-1-3745-1-10-20170516]\]^. The 2012 Revised Chapel Hill Consensus Conference Nomenclature of Vasculitides recognizes two major non-infectious aortitis variants: Takayasu's arteritis and giant cell arteritis^\[[@b2-601-1-3745-1-10-20170516],[@b3-601-1-3745-1-10-20170516]\]^. A number of organisms have been associated with infectious aortitis, including bacteria (*Staphylococcus, Salmonella, Streptococcus pneumoniae, Treponema pallidum*), mycobacteria^\[[@b4-601-1-3745-1-10-20170516]\]^ and viruses (hepatitis B and C, Epstein-Barr, cytomegalovirus)^\[[@b5-601-1-3745-1-10-20170516]\]^. Multiple different parasitic infections have also occasionally been associated with rheumatic syndromes, such as reactive arthritis, spondyloarthropathy and vasculitis^\[[@b6-601-1-3745-1-10-20170516]\]^. Parasitic infestations are frequent, but vasculitis related to parasitosis is very rare^\[[@b7-601-1-3745-1-10-20170516]\]^. This may be the consequence of direct parasite infiltration of the vascular wall, or secondary to immune response^\[[@b7-601-1-3745-1-10-20170516]\]^.

Aortitis associated with parasitic infection has rarely been reported in the literature, with a few cases in cattle in Iraq^\[[@b8-601-1-3745-1-10-20170516]\]^, and never associated with*A. lumbricoides.* A thorough PubMed search revealed no case report of parasitic-related aortitis in humans.

*A. lumbricoides* is the most frequent cause of parasitosis worldwide^\[[@b6-601-1-3745-1-10-20170516],[@b9-601-1-3745-1-10-20170516]\]^. Adult worms may live in the gut for up to 6--18 months, causing bowel obstruction^\[[@b10-601-1-3745-1-10-20170516]\]^ and migrating into the appendix, hepatobiliary system or pancreatic ducts with attending appendicitis, biliary colic, cholangitis, cholecystitis, hepatic abscesses and acute pancreatitis^\[[@b11-601-1-3745-1-10-20170516]\]^. The histological hallmark of parasitic diseases is mainly a granulomatous inflammation^\[[@b12-601-1-3745-1-10-20170516]\]^. Most cases of ascariasis are asymptomatic with symptoms largely restricted to individuals with a large worm load^\[[@b13-601-1-3745-1-10-20170516]\]^. The diagnosis of ascariasis is usually made by stool microscopy, while eggs may be seen on direct examination of faeces or following concentration techniques^\[[@b14-601-1-3745-1-10-20170516]\]^. Early diagnosis can be difficult and negative screening does not rule out infestation.

Laboratory findings include peripheral eosinophilia, while serum levels of IgG and IgE can be elevated during early infection^\[[@b15-601-1-3745-1-10-20170516]\]^.

Obstructive jaundice with a dilated biliary tract, but no gallbladder stones, in this patient, was probably due to worm invasion, and quickly and spontaneously subsided after parasite migration into the intestine.

The insidious, fluctuating and migratory behaviour of the disease in this case, affecting the upper gastrointestinal tract, biliary tract and pancreas and the eosinophilic granulomatous inflammatory response, raised suspicion of a parasite infestation, although aortitis is a very uncommon presentation. We can only speculate that aortitis and renal artery stenosis could have been caused either by direct parasite invasion through a possible perforated bowel, not revealed by examination, or by a secondary immunoreactive response.

In a global world, with more people travelling, the prevalence of ascariasis will probably increase in developed countries.
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